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Moscoviense	  	  
Basin	  

Tsiolkovskiy	  Crater	  

LROC	  WAC	  

Why	  focus	  on	  
Moscoviense	  and	  
Tsiolkovskiy?	  

•  Moscoviense	  Basin	  
is	  one	  of	  the	  most	  
composi'onally	  
interes'ng	  sites	  

•  Tsiolkovskiy	  Crater	  
is	  one	  of	  the	  most	  
thermophysically	  
interes'ng	  sites	  
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Characterizing	  the	  Chris'ansen	  Feature	  

Right	  aPer	  Salisbury	  et	  al.,	  1973	  and	  Logan	  et	  al.,	  1975	  

Diviner	  was	  designed	  to	  characterize	  the	  
CF	  using	  three	  channels	  near	  8	  microns	  

New	  Simulated	  Lunar	  Environment	  Measurements	   Previous	  SLE	  Measurements	  
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Basin	  
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LROC	  WAC	  
Mosaic	  
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Moscoviense	  
Basin	  

Iden'fied	  as	  loca'on	  
with	  three	  unusual	  
rock	  types:	  nearly	  

pure	  olivine,	  
orthopyroxene,	  and	  
Mg-‐spinel	  (Pieters	  et	  

al.	  2011)	  
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Olivine	  

Olivine	  /	  OPX	  
Spinel	  /	  OPX	  

Orthopyroxene	  

Spinel	  

From	  Pieters	  et	  al.,	  2011	  

M3	  Discoveries	  



Spinel:	  
Moderate-‐long	  
CF	  Values	  

Orthopyroxene:	  
Moderate	  to	  
moderate-‐long	  
CF	  Values	  

Olivine:	  
Moderate-‐long	  
to	  very	  long	  CF	  
Values	  
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Mineral	  modeling	  technique	  based	  on	  Lucey,	  2004;	  Cahill,	  Lucey,	  &	  Wieczorek,	  2009	  

Olivine	   OPX	   CPX	   Plagioclase	  CF	  
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Quan'ta've	  Mineral	  Mapping	  with	  Diviner	  +	  Near-‐Infrared	  



Tsiolkovskiy	  
Crater	  
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The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then 
open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Tsiolkovskiy	  Crater	  	  
Day/Night	  Temperatures	  

123	  E	   123	  E	   135	  E	  135	  E	  
27	  S	   27	  S	  

15	  S	   15	  S	  
Day'me	  26-‐41	  µm	  TB	   Nighime	  26-‐41	  µm	  TB	  

300	   320	   340	   360	   380	   400	  

Brightness	  Temperature	  (K)	  

80	   92	   104	   116	   128	   140	  

Brightness	  Temperature	  (K)	  
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Moscoviense	  vs.	  Tsiolkovskiy	  
Rock	  Abundance	  
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Humboldt	  vs.	  Tsiolkovskiy	  
Rock	  Abundance	  
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Humboldt	  vs.	  Tsiolkovskiy	  
LROC	  WAC	  Mosaic	  
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Humboldt	  vs.	  Tsiolkovskiy	  
Soil	  Maturity	  
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Clemen'ne	  Albedo	  
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An'podal	  Ejecta	  from	  Aristarchus?	  



What	  the	  is	  going	  on?!	  
Aristarchus	  

AnOpodal	  Ejecta	  
Massive	  Impact	  
Melt	  Deposits	   Iron-‐rich	  Impactor	   Incorrectly	  Dated	  

Pro	  

“Blocky”	  material	  
in	  Tsiolkovskiy	  
ejecta	  blanket	  is	  
an'podal	  to	  
Aristarchus	  

Tsiolkovskiy	  is	  
believed	  to	  have	  
thick	  impact	  melt	  

deposits	  

Iron-‐metal	  has	  high	  
thermal	  

conduc'vity	  

Tsiolkovskiy	  would	  
“look	  right”	  if	  it	  
were	  1-‐2	  Ga	  

Con	  

Aristarchus	  is	  likely	  
too	  small	  to	  have	  
produced	  enough	  

ejecta	  	  

What’s	  exposing	  
new	  blocky	  
material?	  

What’s	  the	  
mechanism	  for	  

concentra'ng	  iron-‐
metal	  

No	  reason	  to	  
ques'on	  exis'ng	  
crater	  counts	  

Maybe	  the	  explana'on	  requires	  addi'onal	  mechanism	  and/or	  
some	  combina'on	  of	  proposed	  mechanisms	  
•  Aristarchus	  ejecta	  exposed	  new	  blocky	  material	  (e.g.	  caused	  landslides)	  
•  Aristarchus	  ejecta	  secondary	  impacts	  “contaminated”	  age	  es'mates	  
•  ?????	  



Conclusions	  
•  The	  Moon	  is	  a	  strange	  and	  fascina'ng	  place	  

•  Moscoviense	  is	  composi'onally	  unique	  
–  Excellent	  loca'on	  to	  study	  a	  diverse	  range	  of	  mineralogies	  
in	  close	  proximity	  (sample	  return!)	  

–  Test	  site	  for	  understanding	  feldspar-‐mafic	  ra'o	  

•  Tsiolkovskiy	  Crater	  is	  thermophysically	  unique	  and	  
composi'onally	  interes'ng	  
–  Any	  of	  the	  suggested	  forma'on/evolu'on	  mechanisms	  
make	  a	  compelling	  case	  for	  future	  explora'on	  

•  The	  Diviner	  composi'onal	  and	  thermophysical	  
datasets	  in	  PDS	  have	  “discovery”	  poten'al.	  


